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Background: The RECORD AF study is the first worldwide, prospective, observational 1-year longitudinal survey of real-life
management of patients with recently diagnosed atrial fibrillation (AF). The authors present here the baseline data of Thai
subset of the study.
Material and Method: The study enrolled consecutive patients of age >18 years, presenting with and treated for AF (<1 year
from diagnosis), visiting office- or hospital-based cardiologists. The main primary objectives were to assess therapeutic
success and clinical outcomes in rhythm- and rate-control strategies.
Results: Of 209 patients recruited between July and December 2007, 200 were eligible for evaluation (mean age: 62.8 years,
SD 12.4; 51% males). Hypertension (49%) and dyslipidemia (36%) were the most common underlying cardiovascular
diseases (CVDs). Thirty-six point nine percent of patients were at high risk of stroke (CHADS

2
 score >2). In the previous

year, 93 (52%) patients were diagnosed with paroxysmal AF and 86 (48%) patients with persistent AF. Rate-control was the
main treatment strategy used in 151 (75.5%) of the patients, and was more frequently used in persistent AF (94.2%) than
paroxysmal AF (61.3%). The most frequent medication used for rhythm-control strategy was amiodarone (83.7%) and, for
rate-control strategy, it was beta-blockers (57%). For antithrombotic medication, antiplatelet agents were used in 92 (46%)
patients and oral anticoagulation in 86 (43%) patients.
Conclusion: For Thai patients with AF, hypertension and dyslipidemia were the most common underlying CVDs, and rate
control was the preferred treatment strategy. The prospective1-year data will provide insights on current AF treatment
strategies.
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Atrial fibrillation (AF) is an important cause
of morbidity and mortality due to increased risk of
stroke, thromboembolism, HF, and cognitive
dysfunction, and also leads to a significant impairment
of quality of life (QoL)(1-4).

The prevalence of AF is 1%-2% in the general
population(5,6). The majority of surveys were conducted
in Caucasians. There are very few studies in non-
Caucasian populations. Based on the limited data
available from China, Korea, and Japan, the prevalence
of AF in Asian populations is lower than that in
Westerner(7-12). An earlier study in Thailand
demonstrated that the prevalence rate of AF in Thai
community was 3.6 per thousand(13).

The REgistry on Cardiac rhythm disORDers
assessing the control of Atrial Fibrillation (RECORD
AF) is the first, observational, longitudinal study aimed
to assess the control of AF over one year in recently
diagnosed patients from 21 countries worldwide. The
current paper presents baseline data of Thai patients
enrolled in RECORD AF registry.

Material and Method
RECORD AF is an international, observational,

prospective, 1-year longitudinal cohort study of
management of patients with recently diagnosed AF.
The global study was conducted in 21 countries
worldwide, and the baseline data of the global study
has been published(14). Physicians were selected
randomly from a comprehensive global list of office- or
hospital-based cardiologists. This random selection
was made in accordance with ratio for hospital-based
or office-based cardiologists in Thailand to reflect
accurately the practices in Thailand. The present study
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was conducted in accordance with the principles laid
down by the Declaration of Helsinki(15), and guidelines
for Good Epidemiological Practices(16). The present
study was a non-interventional registry to collect
information on the epidemiology and management of
AF.

Patient selection
Patients meeting the following inclusion

criteria were considered for enrolment in the study: age
>18 years; patients with AF (diagnosed by standard
electrocardiogram (ECG) or by ECG Holter monitoring)
or history of AF (diagnosed <1 year by ECG or by ECG
Holter monitoring, irrespective of whether AF was
treated or not and irrespective of the rhythm at
inclusion); patients eligible for pharmacological
treatment of AF (by rhythm- or rate-control agents);
and patients who signed written informed consent.
Patients meeting the following criteria were excluded
from the study: AF due to a transient cause (thyro-
toxicosis, alcohol intoxication, acute phase of
myocardial infarction (MI), pericarditis, myocarditis,
electrocution, pulmonary embolism or other pulmonary
disease, hydroelectrolytic disorder, metabolic disorder,
etc.); post cardiac surgery AF (<3 months); patients
with life expectancy <1 year due to a severe disease;
mentally disabled patients unable to understand or sign
the written informed consent; patients unable to
comply with follow-up visits; patients with pacemaker
or implantable cardioverter-defibrillator (ICD); patients
scheduled for pulmonary vein ablation, atrioventricular
node/His bundle ablation, or pacemaker implantation;
patients included in a clinical trial in the field of AF in
the previous 3 months; and pregnant or breastfeeding
women.

Study endpoints
The main primary objectives of the RECORD

AF study were to assess the rate of therapeutic success
and to compare the clinical outcomes in rhythm-control
vs. rate-control treatment strategies at 12+3 months
follow-up. The main secondary objectives at 12+3
months follow-up were: 1) assessment of the treatment
effectiveness in patients with AF by evaluating the
proportion of patients in sinus rhythm (recorded during
the visit), 2) assessment of the treatment effectiveness
in patients with AF by evaluating the proportion of
patients at rate control target (<80 bpm at rest), and 3)
success rate (sinus rhythm or heart rate <80 bpm at
rest) according to the drug class (rhythm control or
rate control).

Study duration
The recruitment phase was 6 months, followed

by 3 visits: baseline visit and 2 follow-up visits at 6+2
months and 12+3 months. The data collected at each
study visit have been discussed elsewhere(14). The
present paper presents data of the Thai patients
evaluated in RECORD AF study according to the
therapeutic strategy selected at the baseline visit.

Statistical analysis
The descriptive information was summarized

as mean + SD for quantitative data. The categorical
data was summarized as the number and percentage of
the population. Comparisons between strategies were
made using the Chi-square test or Fisher’s exact test
for qualitative variables with a 0.05 significant level
and analysis of variance or the Wilcoxon test for
quantitative variables. The detailed statistical analyses
of the global RECORD AF study have been described
earlier(14).

Results
Baseline demographic and anthropometric data and
vital statistics

Between July and December 2007, a total of
209 consecutive patients were included in the study
from 20 study centers across Thailand. Of these, 200
(95.7%) patients were eligible for evaluation. The
reasons for non-eligibility were no history of AF and
AF not discovered at the inclusion visit or AF
diagnosed since >1 year (2.9%), non-eligibility for
pharmacological treatment of AF (1.0%), and patients
with AF due to a transient cause (0.5%). The mean age
of the evaluated patients was 62.8 years (SD 12.4), 51%
of patients were males and almost all (99.9%) were Asian.
There were slightly more male patients who received
rhythm control strategy (63% vs. 47%, p = 0.048). The
baseline demographic, anthropometric and clinical data
are presented in Table 1.

Cardiovascular risk factors and history of cardio-
vascular and non-cardiac co-morbidities

Most patients never smoked (60.5%), 49% had
a history of arterial hypertension, and 36% had a history
of dyslipidemia. A family history of premature
cardiovascular disease (p = 0.030), heart failure (HF) (p
= 0.048), or valvular heart disease (p = 0.006) was
significantly more frequent among those who received
rate-control strategy. The patients who received
rhythm-control strategy had higher history of arterial
hypertension (p = 0.009), dyslipidemia (p = 0.004), or
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Parameters Rhythm-control Rate-control Total (n = 200) p-value
Strategy (n = 49) Strategy (n = 151)

Age (years + SD) 63.9+11.4 62.4+12.7 62.8+12.4 0.452*
Male 31 (63.3) 71 (47.0) 102 (51.0) 0.048+

Asian ethnicity 48 (98.0) 151 (100) 199 (99.5) 0.245++

Body mass index (kg/m2) 25.4+4.2 24.3+4.9 (n = 149) 24.6+4.7 (n = 198) 0.051+++

Seated systolic blood pressure (mmHg) 124.0+15.6 125.2+19.0 124.9+18.2 -
Seated diastolic blood pressure (mmHg) 76.7+8.0 76.6+10.3 76.6+9.8 -
Resting heart rate (beats/min) 75.0+15.9 77.4+16.2 76.8+16.1 0.241+++

Table 1. Baseline data on demographics, physical measurements, and vital statistics

Categorical variables are presented as actual number and percentage. Continuous variables are presented as mean + SD
* Student t test, + Chi-square test, ++ Fisher’s exact test, +++ Wilcoxon test

arrhythmia other than AF (p = 0.046). Among patients
having HF, 62.9% of patients were in the New York
Heart Association (NYHA) functional class I and II.
Regarding to thromboembolic risk, 36.9% of patients
had CHADS

2
 (congestive heart failure, hypertension,

age >75 years, diabetes mellitus, prior stroke/systemic
embolus/TIA) score(28) of >2. The cardiovascular (CV)
risk factors and history of CV and non-cardiac co-
morbiditiesare presented inTable 2.

Atrial fibrillation characteristics
At inclusion, 89.5% of patients had AF

diagnosed in the previous year, 24% of patients had a
history of lone AF, and 68.5% of patients were
symptomatic. Baseline ECG revealed that only 29.5%
of patients were in sinus rhythm. A majority of patients
(84.2%) had normal left ventricular ejection fraction
(LVEF >50%). Others with AF characteristics at
inclusion are presented in Table 3.

Characteristics of patients diagnosed AF in
the previous year (before baseline) is presented in Table
4. The mean reported symptomatic episodes of AF
within the previous year were 9.4 (SD 23.1). Ninety-
three (52%) patients were diagnosed with paroxysmal
AF and 86 (48%) patients were diagnosed with
persistent AF. Rate-control strategy is more preferred
as 57 (61.3%) patients were diagnosed with paroxysmal
AF and 81 (94.2%) patients diagnosed with persistent
AF received rate-control strategy. More patients in the
rhythm-control group underwent pharmacological
cardioversion compared to the rate-control group.
Catheter ablation or surgical therapy was not used in
the present study.

Choice of treatment at baseline
Of 200 eligible patients, 151 (75.5%) patients

received rate-control strategy and 49 (24.5%) patients
received rhythm-control strategy at inclusion. A
majority of both newly diagnosed and previously
diagnosed patients received rate-control strategy
(72.2% and 77.1%). Fifty-seven (61.3%) patients with
paroxysmal AF and 81 (94.2%) patients with persistent
AF received rate-control therapy (Fig. 1).

Pharmacologic treatments prescribed at baseline
Table 5 presents data on pharmacologic

treatments of AF at baseline. More patients in the
rhythm-control group received amiodarone compared
to patients in the rate-control group (83.7% vs. 6.3%;
p<0.001). Beta-blockers, except sotalol and cardiac
glycosides, were prescribed more often in the rate-
control group compared to the rhythm-control group
(57% vs. 26.5% and 42.3% vs. 10.2%, respectively).
Beta-blockers, except sotalol, were the most common
agents prescribed among patients receiving rate-control
strategy at baseline (57.0%), followed by cardiac
glycosides (42.3%) and heart-rate lowering calcium-
channel blockers (14.8%). Class IC anti-arrhythmic
drugs were prescribed only to patients in the rhythm-
control strategy group, while class IA anti-arrhythmic
drugs were not prescribed at all.

Of those other cardiovascular treatments,
antihypertensive drugs was the most prescribed
(61.5%), followed by antiplatelet agents (46.0%), and
vitamin K antagonist (43.0%). Patients in the rate-
control strategy group were more likely to receive
diuretics as compared to patients in the rhythm-control
strategy group (59.1% vs. 30.0%; p<0.006). Lipid
lowering drugs (p = 0.002) were significantly more
prescribed among patients in rhythm-control group,
while vitamin K antagonist (p = 0.044) was significantly
more prescribed among patients in rate-control group.
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Parameters n Rhythm- n Rate-control n Total p-value
control Strategy
Strategy

Family history of premature 41 1 (2.4) 135 20 (14.8) 176 21 (11.9) 0.030++

cardiovascular diseasea

Smoking statusb 49 151 200 0.137++

Never 34 (69.4) 87 (57.6) 121 (60.5)
Current 3 (6.1) 17 (11.3) 20 (10.0)
Former 9 (18.4) 44 (29.1) 53 (26.5)
Unknown/not smoking now 3 (6.1) 3 (2.0) 6 (3.0)

History of
Coronary artery disease 46 5 (10.9) 147 9 (6.1) 193 14 (7.3) 0.328++

Myocardial infarction 49 4 (8.2) 150 8 (5.3) 199 12 (6.0) 0.494++

Stroke 49 7 (14.3) 150 20 (13.3) 199 27 (13.6) 0.866+

Transient ischemic attack 47 3 (6.4) 151 8 (5.3) 197 11 (5.6) 0.726++

Arterial hypertensionc 49 32 (65.3) 151 66 (43.7) 200 98 (49.0) 0.009+

Heart failured 49 4 (8.2) 151 31 (20.5) 200 35 (17.5) 0.048+

NYHA class I 4 1 (25.0) 31 7 (22.6) 35 8 (22.9) 0.155++

NYHA class II 0 (0) 14 (45.2) 14 (40.0)
NYHA class III 3 (75.0) 8 (25.8) 11 (31.4)
NYHA class IV 0 (0) 2 (6.5) 2 (5.7)

Dyslipidemiae 49 26 (53.1) 151 46 (30.5) 200 72 (36.0) 0.004+

Diabetes mellitus 49 12 (24.5) 151 27 (17.9) 200 39 (19.5) 0.310+

CHADS
2
 scoref 48 150 198 0.472+

0 11 (22.9) 45 (30.0) 56 (28.3)
1 16 (33.3) 53 (35.3) 69 (34.8)
>2 21 (43.8) 52 (34.7) 73 (36.9)

History of
Valvular heart disease 49 8 (16.3) 150 56 (37.3) 199 64 (32.2) 0.006+

Peripheral embolic events 47 2 (4.3) 149 3 (2.0) 196 5 (2.6) 0.595++

Arrhythmia other than AF 48 7 (14.6) 148 7 (4.7) 196 14 (7.1) 0.046++

Thyroid disease 48 3 (6.3) 146 9 (6.2) 194 12 (6.2) 1.000++

Renal disease 49 5 (10.2) 148 9 (6.1) 197 14 (7.1) 0.343++

Table 2. Baseline data on cardiovascular risk factors and history of cardiovascular and non-cardiac co-morbidities

+ Chi-square test; ++ Fisher’s exact test
a If <55 years for males or <65 years for females (mother, father, brother, sister, or children)
b Current: patient smoked or had smoked within previous 12 months, >1 cigarette/day; former: patient had stopped smoking
>12 months before entry into study
c Blood pressure >140/90 mmHg
d New York Heart Association class I, II, III, or IV
e Low-density lipoprotein >155 mg/dl and high-density lipoprotein <40 mg/dl in men and <48 mg/dl in women
f 1 point for ‘history of heart failure’, 1 point for ‘arterial hypertension’, 1 point for ‘age >75 years’, 1 point for ‘history of
diabetes’, 2 points for ‘history of stroke’ or ‘history of TIA’
AF = atrial fibrillation; NYHA = New York Heart Association; PAD = peripheral arterial disease

Statins were used as a lipid lowering drugs in 92.8% of
the patients.

Discussion
The baseline data of the Thai subset of the

RECORD AF study, for the first time, provides the real-
life scenario of AF management in Thailand. The

demographic and physical characteristics of Thai
patients were mostly similar to those of the global
RECORD AF patients, except that the prevalence of CV
risk factors and underlying CV conditions were lower,
while the proportion of patients having lone AF was
more in Thai patients(14). An earlier study from China
revealed that, in symptomatic AF patients, the most
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Parameters Rhythm-control Rate-control Total (n = 200) p-value
Strategy (n = 49) Strategy (n = 151)

Classification 0.020++

First diagnosis 5 (10.2) 13 (8.6) 18 (9.0)
Diagnosis in previous year 41 (83.7) 138 (91.4) 179 (89.5)
Unclassified 3 (6.1) 0 (0) 3 (1.5)

Cardiovascular history and AF
Lone atrial fibrillation 12 (24.5) 36 (23.8) 48 (24.0) 0.926+

MI or coronary artery disease 6 (12.2) 14 (9.3) 20 (10.0) 0.586++

Symptomatic atrial fibrillationg 32 (65.3) 105 (69.5) 137 (68.5) 0.580+

Left ventricular ejection fractionh (n = 26) (n = 94) (n = 120) 0.686++

<30% 0 (0) 3 (3.2) 3 (2.5)
30-35% 0 (0) 2 (2.1) 2 (1.7)
36-40% 0 (0) 2 (2.1) 2 (1.7)
41-50% 1 (3.8) 11 (11.7) 12 (10.0)
>50% 25 (96.2) 76 (80.9) 101 (84.2)

Table 3. Classification and characteristics of atrial fibrillation at inclusion and cardiovascular history

+ Chi-square test; ++ Fisher’s exact test
g Yes if previously symptomatic or currently symptomatic
h If available at <12 months
MI = myocardial infarction

Parameters Rhythm-control Rate-control Total (n = 179) p-value
Strategy (n = 41) Strategy (n = 138)

AF diagnosed type <0.001+

Paroxysmal AF 36 (87.8) 57 (41.3) 93 (52.0)
Persistent AF 5 (12.2) 81 (58.7) 86 (48.0)

Time from first diagnosis (months) 4.8+3.8 (n = 36) 4.3+3.5 (n = 114) 4.4+3.6 (n = 150) 0.500+++

Number of symptomatic episodes Mean: 5.2+4.7 Mean: 10.5+25.7 Mean: 9.4+23.1 0.620+++

(n = 19) (n = 74) (n = 93)
Median: 3.0 (2-6) Median: 3.0 (1-10) Median: 3.0 (1-10)

AF treatment in the month before (n = 21) (n = 64) (n = 85)
baseline visit
Pharmacological conversion 11 (52.4) 3 (4.7) 14 (16.5) <0.001+

Number of pharmacological conversion 1.4+0.9 (n = 11) 1.7+1.2 (n = 3) 1.4+0.9 (n = 14)
Electrical cardioversion 1 (4.8) 0 (0) 1 (1.2) 0.247++

Catheter ablation 0 (0) 0 (0) 0 (0)
Surgical therapy 0 (0) 0 (0) 0 (0)

Table 4. Characteristics of atrial fibrillation diagnosed in the previous year

+ Chi-square test; ++ Fisher’s exact test; +++ Wilcoxon test
i Interquartile range
AF = atrial fibrillation

frequently associated conditions were hypertension,
atherosclerotic CVD, pulmonary diseases and
diabetes (17). Our results showed that arterial
hypertension, dyslipidemia, diabetes and HF were the
most common underlying CV disease (CVD).

AF is associated with an increased risk of
stroke and other thromboembolic complications(1). In
the present study, 36.9% of patients were at high risk
of thromboembolic complications as evaluated by
CHADS

2
 score of >2. Vitamin K antagonist was
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recommended for high-risk patients by the guidelines,
while low-risk patients may receive ASA(18). However,
previous Asian studies revealed the underuse of oral
anticoagulant therapy(17,19). Surprisingly the rate of
antithrombotic therapy in the present study was higher
than aforementioned study, as 46% of patients received
antiplatelet therapy, while 43% of patients received
vitamin K antagonists.

Rate-control strategy was the main treatment
strategy in patients with both paroxysmal and persistent
AF in the present study. Rate-control strategy was also
preferred among patients with ECG evidence of AF and
patients with sinus rhythm at inclusion. The preferred
treatment strategies differed in Thai patients as
compared to the global patients. This might be due to

the difference in the socioeconomic status, beliefs, and
co-morbidities profile of these two patient populations.
Several randomized clinical trials demonstrated no
significant difference between rhythm-control and rate-
control strategies in terms of overall mortality(20-26).
However, it has been shown that in the short-term
management of acute AF, rapid rhythm control promptly
relieves symptoms, improves hemodynamic status,
shortens hospitalization(27), and might prevent recurrent
AF(28). Rhythm control might be justified in younger
patients or patients who still have symptoms despite
adequate rate control(29,30). Thus, both rhythm control
and rate control are important strategies, which need
to be used as according to the individual patient’s
situation(31).

Parameters Rhythm-control Rate-control Total p-value
Strategy Strategy

Atrial fibrillation treatment (n = 49) (n = 142) (n = 191)
Class IA 0 (0) 0 (0) 0 (0)
Class IC 4 (8.2) 0 (0) 4 (2.1) 0.004++

Beta-blockers except sotalol 13 (26.5) 81 (57.0) 94 (49.2) <0.001++

Class III j (amiodarone) 41 (83.7) 9 (6.3) 50 (26.2) <0.001++

Heart-rate lowering calcium-channel blockers 3 (6.1) 21 (14.8) 24 (12.6) 0.138++

Cardiac glycosides 5 (10.2) 60 (42.3) 65 (34.0) <0.001++

Anti-hypertensive drugs 30 (61.2) 93 (61.6) 123 (61.5) 0.964+

(n = 49) (n = 151) (n = 200)
Type of antihypertensive drugs (n = 30) (n = 93) (n = 123)

Diuretics 9 (30.0) 55 (59.1) 64 (52.0) 0.006++

Calcium-channel blockers 10 (33.3) 23 (24.7) 33 (26.8) 0.354++

ACE-inhibitors/angiotensin II receptor antagonists 18 (60.0) 46 (49.5) 64 (52.0) 0.401++

Vasodilators 1 (3.3) 7 (7.5) 8 (6.5) 0.678++

Other antihypertensive drugs 5 (16.7) 4 (4.3) 9 (7.3) 0.038++

Antiplatelet agents 24 (49.0) 68 (45.0) 92 (46.0) 0.630+

(n = 49) (n = 151) (n = 200)
Type of antiplatelet agents (n = 24) (n = 68) (n = 92) 0.079++

Acetylsalicylic acid 19 (79.2) 61 (89.7) 80 (87.0)
Other antiplatelet agents 2 (8.3) 6 (8.8) 8 (8.7)
Acetylsalicylic acid + other antiplatelet agents 3 (12.5) 1 (1.5) 4 (4.3)
Vitamin K antagonist 15 (30.6) 71 (47.0) 86 (43.0) 0.044+

(n = 49) (n = 151) (n = 200)
Lipid-lowering drugs 26 (53.1) 43 (28.5) 69 (34.5) 0.002+

(n = 49) (n = 151) (n = 200)
Type of lipid-lowering drugs (n = 26) (n = 43) (n = 69)

Statins 25 (96.2) 39 (90.7) 64 (92.8) 0.643++

Other lipid-lowering drugs 4 (15.4) 4 (9.3) 8 (11.6) 0.464++

Table 5. Treatment prescribed at baseline

+ Chi-square test; ++ Fisher’s exact test
j  In Thailand, only amiodarone was available
ACE = angiotensin converting enzyme
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Beta-blockers (except sotalol) and cardiac
glycosides were mostly used among patients who
received rate control strategy in the present study. For
patients who received rhythm-control strategy,
amiodarone was the most commonly used agent
followed by beta-blockers (except sotalol). Of note, in
Thailand, amiodarone is the only available class III
antiarrhythmic drug.

The limitation of the study was inclusion of
recently diagnosed AF patients (<1 year from diagnosis)
who were treated or not treated for AF. This excluded
patients with permanent AF (>1 year). This was
deliberately done in order to include more patients in
whom rhythm-control strategy could still be effective,
and to exclude the permanent AF patients in whom rate
control is the only available option. The included
patients might not represent the total population of
patients having AF in Thailand, and differed from
the total number of AF patients in their risk profile,
prognosis and management of AF.

Conclusion
In Thailand subset data of RECORD AF study,

the one-year data prior to inclusion showed that arterial
hypertension and dyslipidemia were the most common
underlying CVD and that around 37% of patients are at
high risk of stroke. The preferred treatment was rate
control, and only a quarter of the patients received
rhythm control. On completion of the RECORD AF
study, the one-year data after inclusion will help in
assessing control of AF and in comparing the
therapeutic success rate of rate-control and rhythm-
control strategies in terms of clinical outcomes.

Fig. 1 Choice of treatment strategy according to history
of AF at inclusion for the study patients.

AF = atrial fibrillation
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